Decreased activity of cathepsins L + B and decreased invasive ability of PC3 prostate cancer cells.
Cancer metastasis involves multiple factors, one of which is the production and secretion of matrix degrading proteases by the cancer cells. Many metastasizing cancer cells secrete the lysosomal proteases, cathepsins L and B, which implicates them in the metastatic process. Cathepsins L and B are regulated by endogenous cysteine proteinase inhibitors (CPI) known as cystatins. An imbalance between cathepsin L and/or B and cystatin expression/activity may be a characteristic of the metastatic phenotype. To determine whether cystatins can attenuate the invasive ability of PC3 prostate cancer cells, cells were transfected with a cDNA coding for chicken cystatin. Expression of chicken cystatin mRNA was determined by PCR analysis. Total cysteine proteinase inhibitory activity, cathepsins L + B activity, and invasion through a Matrigel matrix were assessed. Stably transfected cells expressed the chicken cystatin mRNA and exhibited a significant decrease in secreted cathepsin L + B activity and a small increase in secreted cysteine proteinase inhibitor activity. The ability of cystatin transfected cells to invade the reconstituted basement membrane, Matrigel, was attenuated compared to nontransfected cells or cells transfected with vector alone. We have demonstrated that the cysteine proteinases cathepsins L and B participate in the invasive ability of the PC3 prostate cancer cell line, and we discuss here the potential of using cysteine proteinase inhibitors such as the cystatins as anti-metastatic agents.